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研究成果の概要（英文）：Organofluorine compounds have increased their importance as pharmaceuticals 
and agrochemicals especially in recent years. We have focused our attention on difluorocarbene 
complexes that realize highly efficient syntheses of organofluorine compounds with metal catalysts. 
It was disclosed that nickel(II) and copper(I) complexes generate the corresponding difluorocarbene 
complexes and that selective syntheses of isomeric α,α- and β,β-difluorocyclopentanone 
derivatives, starting from common silyl dienol ethers, were facilitated. The structures which we 
successfully constructed in this project were commonly found in those of biologically active 











有機フッ素化合物の合成には 今 な お 化 学 量
論 的 な 反 応 が 利 用 さ れ る こ と が 多 く 、 効
率 の 面 で 課 題 を 残 し て い た （図1）。  
 





























ルベン錯体 LnM=CF2 に着目した（L: 配位子, 









































































同時に、ニッケル(II)錯体 1 が再生する。 
 

































エノールエーテルに対し、140 °C においてジフル 
73% 63%
78% 40%
5 mol% Ni catalyst 1
FSO2CF2CO2SiMe3 
(TFDA, 2.0 equiv)
TBS = Si(t-Bu)Me2. a E / Z  Ratio of starting material = 4:96.
68% 



































100 °C, 1 h





























































































































図 6. 5,5-ジフルオロ-1-シロキシシクロペンテンの 
変換反応 
 


















TBS = Si(t-Bu)Me2. a 19F NMR yield based on (CF3)2C(C6H4p-
CH3)2. b Single diastereomer. c Reaction was conducted with 
NaH (200 mol%) at 100 °C.
5 mol% Ni catalyst 1





















54% a,bR3 = Me
60% c
p-Xylene
















































(19F NMR  y.)
a TBAF (2.0 equiv), THF/HCO2H/H2O (6:3:1), 55 °C, 1.5 d. 
b NaBH4 (2.0 equiv), MeOH, reflux, 2 h. c NH2OH·HCl  (1.5 
equiv), MeOH, 50 °C, 12 h. d TsNHNH2 (1.5 equiv), MeOH, 























































































5 mol% Cu catalyst 2b
BrCF2CO2Na 
(1.1 equiv)R3 R2 R3 R2
Cu catalyst 2   =
R = H  2a
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